WE are apt to regard the history of medicine as a development of only modern growth, yet, if we look carefully into the oldest extant literature, we may see that even then the mind of man was occupied in speculation as to the origin of the art of medicine and in attempts to explain its progress to the stage at which he found it. Thus in the Rig-Veda we find the prevalent belief in the divine revelation of the art tempered by the assertion that, in the selection of food-stuffs and of medicinal simples, animals were the precepters of mankind. If we then pass on a thousand years to what we may call the threshold of scientific medicine, we shall find a Hippocratic treatise devoted to establishing the position of medicine as a natural corollary of dietetics. So early may we discern a strain of rational empiricism leavening the lump of theurgy and superstition, that bid fair to occupy the whole arena of early medicine. We see then that ancient literature recognized three springs of medical knowledge-a divine source, an animal source, and a human source-and I propose this evening to advert briefly to the first two of these, leaving the last for consideration on some future occasion.
supply the groundwork of the more recent systems of Hindoo medicine; the disciples of Charaka became physicians, those of Susruta surgeons.
The Vedas present the usual blend of prayer and invocation, of magic and spells, familiar in primitive medicine, but through all this flows a thin stream of rational empiricism, touching, on the surgical side, such procedures as the extraction of arrows, the dressing of wounds, amputation of legs, and their replacement by iron substitutes, castration and removal of eyes; and on the medical side the action of numerous herbs and the healing power of water. The oldest, the Rig-Veda, imientions no fewer than 1,001 drugs, of which 760 were herbs. Vedic physicians lived as herbalists in houses, surrounded by gardens of medicinal herbs, but they were instructed to seek knowledge also from shepherds and huntsmen, no doubt in the belief that they in turn will have learnt much from animals. It is noteworthy that many of the instruments described by Susruta are constructed after the form of beasts and birds. The anatomical knowledge of the Vedas is of the most elementary kind, and consists in little more than an enumeration of the chief component parts of the body, while their physiology stagnates in the expansive conception of breath as the source of vital power.
No good purpose would be served by multiplying illustrations of the doctrine of divine revelation of medicine from the records of Egypt, Assyria, Persia, Judaea, and other nations; in essence, they are everywhere alike. Greek legend, however, will repay fuller consideration, for the study of origins serves to throw light on its traditions and symbolism. Among the gods of Greece Apollo, son of Zeus and Leto, is the doyen of healers, while under his guidance Poeon ministered to the medical needs of the gods in Olympus. Other gods and goddesses are endowed with some share of the faculty of healing, thus both at Athens and Epidaurus Athena bore the occasional surname " Health," and Asclepius was said to have received from Athena the blood of the Gorgon, that from the veins on the right side he used for the healing of men and the restoration of life, that from the veins on the left for their destruction. Asclepius is the medium by which Greek medicine came down from heaven to earth. In the earlier legend he stands out as a medical superman, and only later does he assume complete divinity. He was the son of Apollo and Coronis, who was slain by Artemis for infidelity to Apollo. As her body was about to be committed to the funeral pyre Apollo snatched away the child Asclepius (whether by artificial abortion or by Caesarean section we are not told), and gave at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from him to Chiron, the Centaur, to instruct in the cure of diseases. One legend has it that Chiron acquired his knowledge from Apollo and Artemis, another from his own observation and experience, gained while hunting on Mount Pelion. Hunters, as we have seen in Hindoo myth, were believed to enjoy special facilities for acquiring such knowledge; certainly acquaintance with the favourite foods of animals must have facilitated approach, and the baiting of traps and pitfalls. Homer tells us that it was Chiron who instructed Achilles in the cleansing and healing of wounds, and Achilles transmitted his teaching to his friend Patroclus. Pindar attributes the use of charms, as well, to Chiron. So great was the skill of Asclepius that we find Castor and Pollux, the Greek Heavenly Twins, insisting on his accompanying the expedition of the Argonauts. Ultimately he acquired the power of restoring the dead to life, but this achievement proved his undoing, for Pluto, in alarmi for his kingdom, complained to Zeus, who slew him with a thunderbolt and cast him down to Hades. He left behind him two sons, Podalirius and Machaon, and at least four daughters, Hygieia, Panacea, Egrea, who married a serpent and was changed into a willow, and Jaso: from which of these Hippocrates, who was reputed to be a descendant of Asclepius, was derived, we are not told. The exploits of the warrior surgeons, Podalirius and Machaon, are recounted by Homer, and to his record we need only add, that to Podalirius was attributed the discovery of the art of bleeding. On his return from Troy he was driven by a storm to the shores of Caria, where a shepherd, learning that he was a physician, took him to the king, whose daughter was sick. He is said to have cured her by bleeding her from both arms, while for his fee he received his patient in marriage, along with a rich grant of land.
Asclepius was represented in Greek art with a serpent twined round a staff; a dog and a cock not infrequently figure among his emblems. On a coin of Epidaurus a dog lies beneath the throne on which he is seated. The cock is his habitual offering of sacrifice, and there are the inevitable legends to explain both serpent and dog. Asclepius, it is said, was shut up in the house of one Glaucus, who had sought his aid; while he was deep in thought there came a serpent, carrying a herb in its mouth, and twined itself round his staff. Asclepius killed the serpent, and used the herb to restore the dead to life. The presence of dogs in the sanctuary of Asclepius was explained by a legend that, when an infant, he was suckled by a bitch. According to an inscription found in the temple of Asclepius at the Piraeus the dogs were fed on the sacrificial cakes. If we may credit Sextus Empiricus, the flesh of these sacred dogs was given to the patients to eat as medicine. As we shall see presently, the dog was credited with imparting to man knowledge both of herbs and of the healing of wounds; maybe then its flesh was at one time eaten sacramentally, as embodying the god of healing. There was another legend that Asclepius had been suckled in infancy by a goat, and Pausaniasr blends the two legends into a story of his being suckled by a goat and guarded by a dog.
According to A3llian, dogs, goats, serpents, oxen and pigs have the power of foreseeing an impending epidemic; it is perhaps worthy of note that three of these animals figure in the legends and symbolism of Asclepius. Inscriptions found in the temples of Asclepius record the healing of blindness by dogs licking the eyes, and the cure, by licking, of a tumour on the neck of a boy. Other gods of healing, for instance the Sumerian Gula and the Babylonian Marduk, are represented accompanied by a dog.
The association of Asclepius with the serpent is of very great interest and importance. The association is not peculiar to him, for his Phoenician counterpart Eshmun likewise has a serpent as his symbol, so has his own daughter, Hygieia, who is represented feeding a serpent from a saucer. In Madagascar, too, Ramahavaly, the god of healing, was held to be the patron of serpents and to employ them in his service, for good or for harm. When his image was carried in public, each of his attendants held a writhing serpent in his hand to inspire awe in the beholders. The Naga (serpent) tribes of Cashmir acquired their nedical skill from the serpent, and the ancient Celts by drinking serpent broth. In India it is common to make clay or brazen images of the serpent, and offer sacrifice to them on behalf of the sick, just as Moses in time of pestilence set up a brazen serpent, that all might behold and be cured. The inhabitants of Southern Arabia regarded medicinal waters as haunted by serpent jinn, and in a certain African lagoon dwelt a serpent that relieved madness, and in an Algerian well one that cured sore eyes. There was a prevalent belief in the Middle Ages that the household snake, if not propitiated, would prevent conception.
In the legends of Asclepius we have already encountered the belief that the serpent has knowledge of herbs that can restore the dead to life, and we meet it again in the story of Polyidus. The same belief is current in German, Italian, and Lithuanian folk-lore. A Syrian story tells how the king of the serpents restored three slain men to life by washing them with the waters of life; and Russian folk-lore at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from represents the serpent as possessing a magic water that heals all wounds, restores sight to the blind, and vigour to the cripple. One Russian tale describes a wonderful garden, in which were two streams of healing and life-giving water, and round it was coiled a serpent. In Eden the serpent knew well the properties of the Tree of Life.
Sacred snakes were kept in the temple of Asclepius and fed with honey-cakes; -t Epidaurus certain native snakes were sacred to Asclepius. The temple snakes were credited with effecting cures by licking patients with their tongues. Similarly the blind emperor, Theodosius, received his sight by a serpent laying a precious stone on his eyes, and Siegfried became invulnerable by bathing in the blood of the dragon..
Beside the tales of miraculous cures by serpents there is a crop of legends that seek to explain how man acquired the healing knowledge of the serpent. The serpent, by touching his ears or his lips, makes him to understand the voices of birds, which have the gift of foretelling the future, and the language of plants, so that they disclose to the hearer their secret medicinal properties. That serpents should know the language of birds was not unnatural, for they were believed to be generated from the blood of birds; this idea may be referable to the fact that serpents eat the eggs of birds. Yet another widespread belief held that the medical skill of the serpent could be acquired by eating its flesh; this is merely an illustration of the general belief that the properties of animal, man or god may be acquired by eating the possessor.
Cicero says that the ancients explained the connexion of the serpent with Asclepius, by the fact that, like the healing art, the serpent yearly sloughed its old skin and put on a new, but, in all probability, Asclepius was originally himself a serpent that subsequently became transformed into an anthropomorphic god, for whom conservative religious sentiment preserved the synmbol of a serpent. This same conservatism is seen in the custom of sending a sacred snake from an existing sanctuary whenever a fresh one was established. It is not clear why the serpent is represented twined round a staff, just as it was coiled round an apple-tree in the garden of the Hesperides. Can this too be a symbol ? -a symbol of some tree-spirit standing yet further back than the serpent in the pedigree of Asclepius. May we bring into line with this the serpent and tree that figure so prominently in the legend and imagery of Buddha ?
Zoologists tell us that the serpent is by no means an intelligent animal, despite the fact that it became the legendary embodiment of knowledge, and of medical knowledge in particular. The serpent of Genesis was more subtle than any beast of the field. The strange sinuous form, the mysterious gliding movement, the annual sloughing of the skin with its annual renewal, the weird fascination of its victims -all these must have served to endow the serpent with the homage of wonder that attaches, often so ineptly, to the unknown; and perhaps the deadly poison of the almost imperceptible bite may have seemed to link it appropriately to the science of herbs, that bring life or death to man.
From this brief consideration of the serpent, to the ancients so much more of a god than an animal, we may pass to the kindred belief that man owed his knowledge of medicine to observation and inmitation of the practices of animals. From the evidence of geology we know that the dog was the first animal to be domesticated, and man must have soon observed its habit of licking its wounds, as do also cats and horses. He must have noted again and again how much more readily his dog's sores healed than his own, and not unreasonably attributed this to the licking. It is no matter for surprise then, that we should find this method of healing wounds employed in the temples of LEsculapius, by the tongues of dogs and of serpents. In quite recent ye,ars licking of sores by the tongue of a dog was held in repute both in Scotland and France. In the absence of any knowledge of the essential conditions that govern the healing of wounds, it was a natural conclusion that the licking was of therapeutic intent, and akin to the cleansing that was the central feature of the primitive treatment of wounds. There is no certain evidence that licked wounds of dogs heal more readily than those that cannot be reached by licking, and the contrast with the slower healing in man would seem to be due to the wide difference in immunity to sepsis between man and dog, for the dog is highly refractory, even to subcutaneous injection of pyogenic organisms. There seems no reason to suppose that by licking their wounds dogs imbibe toxins that produce specific antibodies which assist them in the struggle against invading organisms, for they appear to have little or no need of such assistance. When one reflects how a child sucks an injured finger, how he puts his hand to a hurt leg or a bruised head, how hard each one of us finds it to keep his fingers from a scab, it seems not improbable that underlying all these tendencies is a common instinct to touch the injured part with tongue or hand, to determine the injury and, if possible, to remove the cause. If in the case of the tongue this should promote healing by the removal of dust and particles of dirt, this contingent benefit is merely incidental, and does not indicate a definite therapeutic purpose.
There is a very ancient tradition that dogs, when they are ill, eat grass or standing corn to relieve the stomach by vomiting and purgation, and Elian says that it was from this that the Egyptians gained their knowledge of purgatives and emetics. Aristotle says that wolves do the samiie, and he might also have included cats. Elian adds that dogs relieve themselves in this way of worms, and of the excess of bile which causes rabies. The grasses that dogs eat have been identified as Triticutm caninunt (dog-wheat), Agrostis canina (brown bent-grass), and Cyntosutrus cristatus (dog-grass). From observation of nmy own and other dogs I feel sure that dogs do not eat grass exclusively, or even chiefly, when they are sick, and certainly not with the purpose of exciting vomiting or purgation. They are most prone to eat grass immediately on reaching green fields after a spell of town life; as a rule, they cease to eat it, or do so very rarely, after a few days in the country. I have never seen the grass produce actual vomiting; it is usually hawked back, churned up with saliva, and has probably seldom passed far down the gullet; when not regurgitated, I have never known it to cause diarrhoea; any looseness of the bowels is referable to the increased exercise that the dog takes in the country as compared with a town. The number of human beings who chew grass-bents is quite as large as that of dogs that chew grass, and I have an impression that the habit is far more common among town-dwellers visiting the country than among country-folk. The human being certainly chews it because he likes the taste, and avoids swallowing it for fear of exciting vomiting. I strongly suspect that there is some subtle aroma of the grass that tickles the dog's palate, and seeing how much misery a dog suffers in the prospect and act of vomiting, I am loth to believe that he entertains any therapeutic purpose.
The origin of venesection was another matter that excited speculation in the ancient world. Pliny says that the hippopotamus invented blood-letting and taught the art to man. This animal, he says, when surfeited with blood, seeks out the sharp point of a newly-cut reed, and pressing against it opens one of the veins in the thigh, to its immediate relief; then it plasters the wound over with mud. Buffon, quoting P. Labat, repeats the story, substituting a sharp-pointed rock for the reed, and with the picturesque addition that it agitates its body to promote the flow, and when it thinks it has lost a sufficient quantity, rolls in the mud so as to close the wound. With respect to the various observations involved in these statements, it is the case that the hippopotamus is very prone to exhibit wounds, in spite of the fact that in most parts the skin is two inches thick. These wounds seem to arise in two ways: most commonly as the result of fights, as male hippopotami in the wild state are constantly fighting, regardless of the pairing season, and a wounded animal is often furiously attacked by a comrade; but also as the result of rubbing themselves against any convenient projection, a habit that is common among animals in confinement, and even among such domesticated animals as cows, sheep, and pigs. Again it is a habit of both hippopotamus and rhinoceros to roll in the mud of river-banks till they are plastered all over, and the mud would certainly adhere more readily to the abraded surface of a wound, giving the semblance of a purposive dressing of mud. The Andaman Islanders use mud in similar fashion as a protective covering, as some think to guard them from the attacks of mosquitoes, but this is probably only part of the truth, as mud is used as a dressing in countries where there are no mosquitoes, probably for no better reason than that it is always handy. In the case of the Andaman Islanders, dwelling as they are almost on the Equator, it is more likely used as a protection against the direct rays of the sun. It is not without interest, in considering the association of the hippopotamus with venesection, that the hippopotamus is one of the animals that has a coloured sweat, carmine in its case.
The vampire bat has shared with the hippopotamus the credit of having taught mankind the art of venesection: such was the belief of the natives of Peru at the time of the discovery of that country. Peter Martyr describes the rescue from death of a man grievously stricken with pleurisy by the agency of one of these bats, after the human phlebotomist had failed to strike blood. Buffon cites several travellers who assert that large vampire bats suck the blood of men and cattle when asleep; they were believed to render the victim insensible to their bite by agitating the air with their wings and throwing him into a deep sleep. Doubt was thrown on these observations, till Darwin, in his " Voyage of the Beagle," described how he actually saw a vampire bat sucking blood from the withers of one of the camp horses. These bats attack man less frequently than cattle, and usually on an exposed foot when asleep. They have a capricious taste, for while one person may sleep in the open air with perfect immunity, another will be bitten almost nightly. This trait is common among blood-sucking animals, such as fleas and lice. Whether it is due to differences in the blood, or to the relative thinness of the skin, or to some other cause, is obscure. Females, on the whole, seem to be more susceptible to both lice and fleas than males, and I can testify that not one of the least blessings conferred on myself by a long period of connubial felicity has been a complete immunity to fleas. The habitual food of these bats is insects, and blood is a prized but infrequent luxury. It is popularly believed in Peru that bites sometimes prove fatal, as the blood continues to flow after the bat has relaxed its hold; maybe that, like the leech, it secretes an albumose in its saliva. J. G. Wood says that the wound is sore and inflamed, but never fatal, but he appears to base this conclusion on an estimate of the amount a bat can imbibe, and takes no account of the subsequent loss.
Charleroix, in his "History of Paraguay," refers the discovery of blood-letting to the anta, an animal, " who,' when he finds himself overstocked with blood, opens one of his veins with the point of a reed." The anta is the South American tapir, which Linnoeus described as a sort of terrestrial hippopotamus. Lyddeker says that their hides are often thickly plastered with mud, probably as a protection against insects, and he adds that they are often found wounded by the claws of jaguars, which are their worst foe: these circumstances taken together show how this legend may have originated.
Yet another ascription of the art of bleeding is to the leech, of which Mexicans. The ordinary mode of sacrifice was for .the priest to slash open the breast and tear out the heart, then to fling the corpse to the worshippers to feed on in their homes. But at many of their religious fasts it was customary to draw blood from ears, eyelids, nose, lips, arms, legs and body, by thrusting the thorns of aloes into their veins, and by passing sharp sticks through the tongue. With such practices prevailing among the priesthood, and with medicine in their hands, one may discern a portal by which blood-letting may have found its way into medicine. The rationale of ritual blood-letting lies in the belief that the soul and the life of man reside in his blood. Even Harvey regarded the blood as the seat of the soul, and we find him in his " Prmelectiones" refuting Aristotle, who had asserted the primacy of the heart, and laying it down dogmatically that the " soul is the blood." By eating the flesh or drinking the blood of the victim, the worshipper eats the body or drinks the blood of the god, for by the act of sacrifice the victim becomes one with the god; the desire for complete union with the god, by commingling with his substance, is a domninant feature of early worship. The gods themselves are constantly rejuvenated by the blood of sacrifices so that they may perform with unimpaired activity the vitally important functions incumbent on them. The Mexicans and Nicaraguans used to make effigies of their gods out of meal kneaded with human blood, and devoured them sacramentally. Blood was also used as a medium of divination, the Babylonian physicians drawing important conclusions from the behaviour of the blood drawn in blood-letting. It is interesting to find modern pathologists adopting hmmatoscopy afresh as a means of divining morbid conditions of the subject. Whatever the origin of blood-lettirig we find the practice firmly established anterior to the earliest medical literature; though not mentioned by Homer it was well known to Hippocrates, and was an habitual remedy in veterinary medicine in the time of Virgil. The Egyptians are said to have learnt the use of the clyster from the ibis. Pliny says: " The ibis, by means of its hooked beak, laves, the body through that orifice by which it is essential to health that the residue of the food should be discharged." The sacred ibis, though so common in the land of the Pharaohs during its times of greatness, has now disappeared from Egypt; it had a very long curved bill. No, doubt the legend was derived from the habit the bird has of collecting with its beak the oil from the preen gland, situated in most birds above the rump; the oil is used for giving a gloss to the feathers and in water birds is very abundant. When preening birds dip their bills into water and shake them, probably so as to rid them of any residue of oil. These facts would seem to explain the statement of Caban6s, that his friend Dr. Ballion had seen wader-birds suck up water with the beak and carefully transfer it to their anus, and then shake their feathers and stand erect as though greatly relieved. Poultry, swallows, and other birds do at times remove faeces from their young with their beaks but only if the feces are obtruded and retained in situ; this, however, is probably merely an instinct of cleanliness. It is possible that the story of the ibis may have arisen from the coincidence that the hieroglyph for the ibis is identical with that for a Moon-god, in which character Thoth, the divine physician, was often represented. It deserves also to be mentioned that the use of the clyster for evacuating the bowels was a late development; its earlier use was as a means of introducing drugs and aliment into the body.
The hibernating bear inevitably excited the curiosity of the speculative, but far greater interest was displayed in the associated phenomena of hibernation than in the causes that induce the state. Topsel believed that it was the direct result of eating certain herbs that imparted the faculty of sleeping the whole winter without food and without sense of cold; in support of his belief he states that a cow-herd who observed a bear eating a certain root, ate some of it himself and was immediately seized with such a desire to sleep that he lay down and slept all through the winter waking again only in the spring. Modern research suggests that the state is excited rather by the recurrent failure of the general food supplv than by the ingestion of any special food-stuff, and is limited to those species in which the power to maintain temperature at a permanent average height during sleep has been lost or never acquired. Aristotle says that after hibernation bears eat arum so as to open the bowels which are empty and collapsed, and that they chew sticks of wood as though they were cutting teeth, or as Pliny suggests, so as to sharpen their teeth; the latter adds the observatiou that their eyesight is dimmed, and that to relieve this they invade the nests of bees so that the stings they receive in their throats may draw away the oppression from their heads. It is not easy to obtain reliable evidence of the behaviour of hibernating bears, as they do not hibernate in captivity. We do know, however, that in the wild state the bowel is mechanically obstructed during hibernation by a plug technically known as "the tappen," which is composed almost entirely of pine leaves and the various substances which the bear scratches out of ants' nests; this tappen is discharged on the return of activity in spring. This, no doubt, is the basis of the tradition that the bear seeks special herbs to excite purgation. MElian holds that the purgation restores the bear's power of taking food, but Topsel conceives it to have the further purpose of improving their general health, so as to render them highly savage during all the time that they are guarding their young. The eating of ants and of honey was believed to be also designed for the purpose of opening the bowels. Pliny, however, fancies that ants are eaten to counteract the effects of the mandrake, when it has been taken inadvertently. This whole sum total of credulity has provided practical medicine with no hypnotic at all, and no laxative more active than honey, even if its use could be referred to this source. In raiding a nest of bees for honey the bear is quite regardless of the numerous stings it receives, which seems to have induced Pliny's belief that the stings were solicited for a definite purpose. Perhaps some colour was lent to the belief by the knowledge that bears, especially in confinement, are very prone to ophthalmia and are often totally blinded by it. The grizzly bear's habit, when coming out of hibernation, of standing upright against a tree and scoring the bark with its claws calls for passing notice as affording a clue to the legend of the chewing of sticks. This primitive method of manicure is doubtless directed to reducing the redundant growth of the nails to serviceable proportions.
When LEneas was wounded by an arrow, Venus sped to Crete to fetch the herb dittany, wherewith Iapyx should heal his wound. Deer and goats well know its value as a vulnerary to remove arrows from their wounds. It is difficult to conceive a stage of mental development at which man employed herbs in preference to his hands for the extraction of arrows, as even animals possess this power in a considerable degree. Elephants have been seen to extract weapons with their trunks, monkeys extract thorns with considerable skill, and dogs remove splinters and thorns, on occasion, with their teeth though they often present the damaged part for the attention of their master, when they cannot effect its remedy with their teeth.
Such a wealth of legend has gathered around the disposal of the secundines, and, indeed, around all the phenomena of parturition, that a cursory review of the whole subject will best serve our present purpose. Pliny says that hinds eat the herb seseli and the leaves of the hart-wort before parturition, to make labour easy; and that immediately after delivery they eat the two herbs seseli and aros together, so that their milk may be impregnated with their juice before they suckle their fawns. Aristotle adds, that the hind swallows the afterbirth immediately after parturition, and that it is impossible to prevent her as she catches it before it reaches the ground. He surmises that the placenta has medicinal properties. Apparently it was in virtue of its purgative action that seseli was believed to aid parturition, but on the other hand, Pliny says that the action of hart-wort is to arrest looseness of the bowels. It is impossible to reconcile these contradictory therapeutics; suffice it to say that the oral transmission of medical lore is not conducive to its accuracy.
With regard to the mare, Pliny writes that " the colt is born with a poisonous substance on its forehead, known as hippomanes, and used in love philtres; it is of the size of a fig, and of a black colour. The mare devours it immediately on the birth of a foal, and until she has done so she will not suckle it." According to Cuvier a concretion is sometimes found in the liquor amnii of the mare, which she instinctively devours, as other quadrupeds do the afterbirth, but I have failed to obtain corroboration from horse-breeders, and incline to Aristotle's opinion that all the stories about hippomanes are old wives' tales. Probably the whole fiction arose out of the mare eating the placenta. Virgil seems somewhat uncertain as to the exact nature of hippomanes, for in one passage he accepts the description given by Pliny, while in another he describes it as the vulval discharge of a mare in season. The belief in the galactagogue properties of the placenta clearly prevailed in Pliny's time, as it does even to-day, in spite of a good deal of experimental evidence in a contrary sense. Lederer and Pribram claimed to have produced, within a few minutes of the injection of placental extract, an enormous increase in the amount of milk, secreted during a period of two or three minutes, soon after the injection. This may, however, have been produced merely by a temporary and more rapid evacuation of the mammary reservoir by rise of pressure from increased muscular tonus. Dixon and Taylor claimed to have found such pressor substances, but Rosenheim showed that they were products of putrefaction in the placental extracts employed in their experiments.
Lane-Claypon and Starling obtained negative results, as regards increased activity of the manmmary glands, from injection of placental extract. Their experiments, however, seemed to show that the growth of the mammary glands during pregnancy is due to the action of a specific chemical stimulus produced in the fertilized ovum, which is increased in amount pari passut with the growth of the foetus. They suggest that lactation is due to the removal of this substance, which must be regarded as exerting an inhibitory influence on the gland cells, hindering their secretory activity, and furthering their growth; in that case it is probably also a chemical product of ovarian activity that stimulates growth of the breasts. Biedl and Koenigstein in the main confirmed the findings of Lane-Claypon and Starling. Frank and 'Unger's experiments led them to think that the changes in the breasts, both at puberty and in pregnancy, depend entirely on ovarian activity, and have nothing to do either with foetus or placenta. They consider that the changes in the breasts, found by Lane-Claypon and Starling after injection of fcetal extracts, do not exceed the physiological degree of variation in size occurring normally in the breasts of virgin rabbits. Basch suggested that some substance elaborated in the placenta activates the ovary, which, in turn, stimulates growth of 'breasts, with ultimate lactation, but other experimenters have not confirmed him. The general tenor, then, of recent experimental evidence is decidedly opposed to the ancient belief that animals devour the placenta so as to excite or to increase secretion of milk. If, then, primitive man acquired the habit from observation of animals, he was following a blind guide.
Much interesting evidence is available as to the primitive method of disposing of the placenta. In 1556 the missionary, Jean de L6ry, reported that the Brazilian natives devoured the placenta, and this was subsequently confirmed by Engelman and Rodet. Raynal says that in America the Topinamboos and the Tampuya devour the after-birth, the same practice persists in certain parts of the Soudan. About the year 1700 A.1. the traveller, Gemelli Carreri, observed that among the Yakouts, a people of Russian Asia, the father took the placenta immediately after delivery, had it cooked and regaled his parents and friends. But there is no need to go so far afield for evidence of this mode of disposal of the placenta, for Reverdin records an instance in his own practice. A woman, immediately she had been delivered, begged to be permitted to see the placenta, which was lying steaming on a cloth.
Reverdin handed it to her, unsuspectingly, and she expressed surprise at its appearance, and examined it closely. Suddenly she seized it and with a wild cry devoured it. Next day he asked her why she had done it, and she told him that a wild desire to do so had overcome her. " Do you still crave for it," asked Reverdin. "Phew ! what a disgusting idea! " she replied, " I cannot conceive how I came to do it." Other instances of the kind are to be found in contemporary medical literature, and no doubt the occurrence would be much more frequent were not the placenta so sedulously secreted and so expeditiously disposed of by the midwife.
It is difficult to appreciate how the custom arose of the husband devouring the placenta instead of the parturient wife, but the same might be said of the couvade; here again tradition seems to afford a clue. In Chinese medicine placenta is used as an aphrodisiac. Suetonius says that Cesonia excited the sexual passion of her husband, Caligula, by administering it to him in a potion, and in recent times women used to keep the umbilical cords of their female children, so as to excite their lovers. Placenta figured in the pharmacopoeias of the seventeenth century for use as a galactagogue, an aphrodisiac, a laxative, and a remedy against sterility, chlorosis, and uterine disease. In all these uses one detects the trail of sympathetic magic, and no trace of rational pharmacy. For a similar reason powdered egg-shells found a place in the old pharmacopoeias, regardless of the fact that they are of extraembryonic origin. They do, however, appear to exercise some beneficial physiological influence, for there is some evidence that they help fowls to put on weight maybe that they supply calcium salts in a readily assimilable form. A French writer has suggested that they act on the fowl by stimulating its generative system, and he has no doubt of the aphrodisiac action of the placenta when devoured by the female rabbit and guinea-pig. If we admit the existence of such aphrodisiac properties, even in imagination, it suggests a reason for the male feasting on his wife's placenta. In India, where fertility is more prized than in this country, aphrodisiacs occupy a prominent place among medicinal remedies; it is only in the last few years that they have fallen out of the English text-books.
With wild mammals it is the rule for the mother to eat the placenta. Dr. Chalmers Mitchell assures me that this is the case with deer, wild asses, zebras, wild cattle, marmosets and rabbits. Apes do not breed in captivity, so that nothing is known of their placental habit. There is a striking contrast with many domestic animals in the treatment of the placenta. Mares and ewes hardly ever eat the placenta, but instances of each are known. Cows vary greatly, thus a breeder of South Devons tells me that left to themselves 50 per cent. eat it, while an owner of cross-bred stock speaks of it as exceptional. The evidence of rustic cowmen is tainted by their ingrained conviction that every cow would eat it, given the opportunity. Sows, cats, and bitches in the vast majority of cases eat the placenta. In the case of the sow the last two or three pigs are often discharged along with the placenta, and she is N-6 very apt to swallow them along with it, no doubt mistaking them for placenta. Sows sometimes eat their whole litter; it is said that they never do so after they have once suckled their young pigs. This throws a light on the curious mental process by which a sow becomes aware of the identity of her young. Cats, marmosets, and rabbits, all of which eat the placenta, are also liable to eat their young. Birds, at times, eat the shells of the hatched egg, though the more usual procedure is to eject them from the nest, and often to carry them to a distance from the nest.
It is interesting to note how much more frequently the placenta is eaten by wild than by domestic animals, and I would suggest that the purpose is to conceal all trace of the existence of their young from predatory foes. Secretiveness with animals, and with wild animals in particular, dominates every detail of parturition. They hide themselves away, and if watched curl themselves up so that it is exceedingly difficult to follow their procedure; as soon as the young are born they endeavour to keep them out of sight of an intruder by interposing their own body. Can this, too, be the explanation of the habit among the carnivora of eating the dung and lapping the urine of their young, a habit that persists in the domestic cat and dog ? Animal motives, like human motives, no doubt are often mixed, and what serves the end of cleanliness may equally serve other ends as well. I had expected to find some trace of this habit among puerperally insane women, but have not succeeded, and one would hardly look for it among the sane at present standards of cleanliness and civilization. This is but one instance of a striking uniformity of habit among primitive men and animals in the procedure of parturition; in the matter of posture we shall find the same. The recumbent posture in parturition is by no means universal with the human female. Only a few years since, and perhaps still, it was a common practice in some country districts for a woman to be delivered standing, and supporting herself with her arms on the end of the bed; some midwives indeed insisted on the erect position. I retain a most vivid recollection of my first attendance on a woman in labour, and her restless promenade of the room, for all the world like a hungry lioness pacing to and fro inside the bars of her cage: rupture of the membranes occurred, and the head of the child was actually protruding before I could persuade her to lie on the bed. In native races it is common for women to be delivered on the march with supreme ease and with little or no pain. Peter Martyr has a brief picture of parturition, which illustrates this matter: " When the women know it is time to be delivered of the child they go into the neighbouring wood, and there taking hold of the boughs of any tree with both their hands, they are disburdened without the help of any midwife, and the mother herself, speedily running, taketh the child in her arms, and carrieth it unto the next river. There she washeth herself and rubbeth and dippeth the child often, and returneth home again, without any complaint or noise, and giveth it suck; and afterwards, as the manner is, she washeth herself and the child often every day." This helps us to understand why Leto clasped a bay-tree when about to give birth to Apollo and Artemis, and the prevalence of the same practice in Sweden in former days. Frazer suggests that the parturient woman was seeking moral rather than physical support in an appeal for an easv delivery and avoidance of the perils of childbirth addressed to the tree-spirit embodied in the tree, who was credited with power over the fertility of women. Our museums also and illuminated manuscripts testify that the recumbent posture in parturition has only been arrived at by a gradation of stages, the sitting posture having been long in vogue.
Passing to animals we find a general statement of Aristotle that "quadrupeds, as a rule, lie down for parturition, and in consequence the young of them all come out of the womb sideways. The mare, however, when the time for parturition arrives stands erect, and in that posture casts its foal." As a fact, mares usually foal lying down in this country, but it must not on that account be assumed that Aristotle's statement is necessarily wrong. For example, among cows posture seems to vary to some extent with the breed; as a general rule they calve lying down, but whereas this is the case with South Devons, Devons often calve standing. In difficult labour a cow often gets up from lying down when the calf is half-born, probably so as to facilitate labour. Ewes, as a rule, lamb lying down on one side; exceptionally they stand, and the same is the case with sows, bitches, and cats.
Speaking generally, then, the domestic animals, whose habits would have been most likely to influence man, adopt a recumbent posture, like the human female, but there are many exceptions to the rule.
In animals such as mares, cows, ewes, and sows the cord is practically always severed as the animal rises, or, if she is delivered stauding, by the descent of the young; with mares the cord not infrequently breaks close to the navel, and there is danger of losing the foal from hamorrhage. With carnivora the cord is frequently intact, and the animal divides it with her teeth before she rises. Wild animals are so secretive over parturition that even if one be present it is difficult to see what they are doing; rats certainly, like bitches and cats, divide the cord with their teeth, and Mr. Pocock, of our Zoological Gardens, informs me that he is under the impression that this is true of most carnivora. A primiparous bitch is less expert than one that is multiparous in severing the cord, and is apt to sever it too close to the pup's body. Foals are not infrequently born in their membranes and die of suffocation, but in the case of a calf so born the mother ruptures the membranes by licking them with her rough tongue. This is only one illustration of the far stronger maternal instinct of the cow than of the mare, and does not bespeak a purposive intelligence.
In the treatment of the umbilical cord I have succeeded in finding in man a vestige of approximation to the animal habit. One of the members of this Section, who for many years conducted a large general practice in South Wales, tells me that he was cognizant of an instance in which a young idiot woman divided the cord of her infant with her teeth. I have encountered no other instance, either in literature or by personal inquiries, and I should value greatly other information on this head, and, indeed, on any matters touched on in this paper. Lettsom says that native South American women commonly divided the cord with a firebrand, which cauterized the vessels, so that they needed no ligature. To the ancients it'seemed reasonable to explain similarity of practice by the assumption that man had taken a lesson from animals, but for us it is more reasonable to suppose that we have to do with the maintenance of a habit acquired before the partition of the common ancestral tree.
The toilet of the mouth has its legendary origin in the story of the trochilus bird, which serves also to illustrate the danger of incorrect inference from correct observation. Herodotus, Aristotle, LilIian, and Pliny all tell it in much the same terms. A3lian says that leeches invade the mouth of the crocodile, as he swims with it open, and cause him much discomfort. Feeling the need of the medical aid of the trochilus he swims to the bank and lies there with his jaws agape, whereupon the bird enters and removes the leeches, while the crocodile remains perfectly still so as not to harm it. Pliny suggests that the animal opens its jaws to admit the trochilus, because it enjoys the titillation of its movements. Buffon cites a traveller who actually saw the bird enter the crocodile's mouth, which closed behind it each tinme, and opened again after a while for the bird to emerge. Topsel says that the beast reopens its mouth because the bird carries sharp thorns on its head, which prick its palate, and the modern Egyptian, according to Leith Adams, says that the reminder is conveyed to the crocodile by horny spurs of the bird, which Brehm identified as the Egyptian plover. One can scarcely doubt that the performance is due to the bird's quest for palatable food, and not to the intelligent demand of the crocodile for the effective scavenging of his teeth.
A rich crop of legend grew up around the properties and disorders of vision. Men were puzzled by the closed eyelids of the young,,and suggested various explanations of the mode by which they acquired sight. Pliny says that puppies are born blind, and that the length of time before they acquire sight depends on the amount of mother's milk, so that the more numerous the puppies the later do they acquire it. In another passage he states that the swallow employs celandine as an eyesalve to give sight to her young, and that it can restore vision, even when the eyeballs have been plucked out. The plant blossoms, he informs us, at the time of the swallow's arrival and withers at its departure; probably it is from these facts, approximately correct as they are, that it acquired its botanical name " chelidonium," from the Greek XEX6lcov-a swallow. Pliny recommends its juice blended with Attic honey as a sovereign remedy for films of the eyes, and its virtues have been perpetuated in the use of the term "chelidonia" for eye-salves. The almost dazzling brilliancy with which the flower in early spring peeps out from its sombre green cushion of leaves may well have suggested its sympathetic usefulness for dim eyes. Pliny asserts categorically that it was from the swallow that man learnt the use of celandine for affections of the eye, while LElian regrets that all their labour to prepare such an eye-salve as swallows use has been in vain.
Hawkweed also enjoyed high repute in diseases of the eye. Pliny says that the hawk distils its juice into her eyes to prevent any dimness of vision, and, mixed with human milk, he recommends it as a cure for all diseases of the eye. It was necessary to postulate the employment of some such specific remedy to explain the inarvellously keen sight of the hawk's eye. LElian has it that " physicians use this same remedy for eye diseases, nor do they deny that they have learnt it from birds, but prefer to profit by the knowledge."
Fennel, too, stood high in favour in the treatment of diseases of the eye. Both AElian and Pliny were aware of the fact that, when a snake changes its skin, the disks over the eyes peel off with the rest, and appear as dry lenses in the slough. Pliny seems to say that the snake takes fennel internally to aid exfoliation, and also applies it locally to the eyes to sharpen its sight, and it was this knowledge that led to its use by man as an eye-salve. In later times euphrasia was used similarly in eye-diseases, but according to the doctrine of signatures, as it has a black spot on its corolla, resembling the pupil. When Michael, in " Paradise Lost," opens the eyes of Adam to see the future of the world and of his own progeny therein, He purged with euphrasie and rue The visual nerve, for he had much to see, And from the well of life three drops distilled. Ambroise Pare asserts that the' operation for cataract was discovered by reason of a goat with a film overlying the pupil tearing off the film accidentally when scratching itself against a thorn, and in consequence recovering its sight, but 2Elian and Pliny reject the accidental character of the goat's discoverv. Pliny says that the female goat uses the point of a bulrush, and the male the thorn of a bramble for its manipulations, but neither he nor AElian appreciates the nature of cataract, as Pliny conceives that the cure is due to escape of blood that has surcharged the eyes, and LElian that it is due to the escape of some morbid humour.
The phenomenon of nyctalopia in man was known to the ancients, and goat's liver was eaten for its cure, as it was believed that goats could see by 'night as well as by day; but in the discussions of the nonmedical writers of antiquity there already exists a confusion as to the meaning of the term, some taking it to mean " able to see only at night," and others "not able to see at night." It is an interesting example of the widely prevalent organotherapy of early medicine.
Melampus is said to have learnt the purgative action of hellebore from observing its action on goats. He used the drug with success in the cure of the daughters of Proetus, King of Argos, who fancied themselves metamorphosed into cows, to gratify the anger of Heraaccounts differ as to whether Melampus sent them the milk of goats that had eaten hellebore, as nowadays one might send rodagen, or gave hellebore itself, joined with certain superstitious remedies. Having regard to the action of the drug, the wonder is that the ladies were not still further confirmed in their hallucination. In this fabulous setting we catch a glimpse of the old-time belief in animal transformation, which found its most extravagant expression in the state of lycanthropy. Ovid describes the transformation of Lycaon into a wolf. IEtius, Avicenna, Oribasius and others speak of it as frequent. Burton descants on the wide prevalence of this mental disorder in olden times. The idea of the were-animal struck its deepest roots in Scandinavian and North German soil: they fancied that by donning the skin of a wolf they could become wolves at pleasure. It is less common in Greek and Latin folk-story, but a familiar example is to be found in the Eighth Eclogue, where the lover, by using Pontic herbs, is enabled to see Moeris transformed into a wolf. Lycanthropes, like wolves, often lay hid during the day and at night wandered abroad, haunting the graveyards and barking and howling. Knowledge of the action of hellebore was not the only gift bestowed on Melampus by animals. His gift of divination he owed to some serpents that he rescued from death and reared; they in return cleansed his ears with their tongues while he slept, so that when he awoke he understood the language of birds, and so learnt the mysteries of the future that it is their privilege to foreknow. Melampus had at least one valuable remedy in his armamentarium, for he cured one of the Argonauts of sterility with steel drops, administering the rust of iron in wine for ten days.
In ancient medicine prognosis was esteemed as highly as healing, and man desired to share with animals, and especially with birds, their faculty of foreknowledge. Nature seemed to have endowed them with power to presage the weather by observing the skies-a gift. of first importance to a primitive agricultural community. Virgil mentions, as foretelling the coming of rain, the flight of cranes and swallows, the heifer scanning the face of the heavens, the clamour of rooks and of ravens, and the plaintive chatter of frogs in the fens. In Germany even now green-frogs in tall glass bottles are used as barometers: in fine weather they ascend, in wet weather descend little wooden ladders, each step of which marks a degree. Buckland succeeded in using leeches similarly for the game purpose. Many an old maid to-day in London will tell you that her cat keeps close curled up before the fire when snow is coming.
Besides foreknowledge of the weather, man was believed to have acquired much other useful knowledge directly from animals. The ancient Egyptians believed that the art of writing had been learnt from the sacred baboons that were kept in their temples; when a fresh baboon was admitted, his fitness was tested by the priest putting writing materials into his hand and calling upon him to write. Topsel suggests that the practice of circumcision may have been learnt from them, as the young are brought forth "circumcised, at the least wise in some appearance; whereunto the priests give great heed to accomplish and finish the work begun." There is no obvious anatomical peculiarity in the prepuce of the young monkey, unless it be its great laxity permitting ready protrusion of the glans penis, to explain this idea, and such evidence as we have seems to point to the origin of circuincision not as a medical or sanitary measure, but rather as a feature of primitive sacrificial ritual. These sacred baboons were held to have originated the division of day and of night into twelve equal parts, so as to afford a model for construction of the water-clock. There was a widespread tradition that music had been learnt from birds, and chief among them the nightingale: in Hindoo poetry it is the kokilas, the Indian cuckoo, that teaches melody. Birds are often credited with bringing down fire from heaven: in Polynesia it was a red-pigeon, in French folk-lore the wren. The tale runs that all the other birds, except the owl, contributed a single feather apiece to replace the scorched plumage of the wren, so as to keep it warm in the coming winter. For its ill nature the owl was condemned to eternal seclusion during the warm day, and to perpetual suffering from cold during the night, and the other birds maintain the punishment by pestering it if it appears in sunshine. Every nation has its Proluetheus: in Greek legend it was a man, among the North American Indians a stag, but the myth never tells how the fire was produced, in conformity with the circumstance that the maintenance of fire accidentally produced seems always to have antedated the discovery of how to produce it.
It would be interesting to hear the chatter of the native East African over the domestic meal after watching an aeroplane soaring in the sky: he would probably recognize in its movements, its outline, and its mode of propulsion another gift of knowledge from birds to man, confusing what is in part due to imitation with what appears to be due to instruction.
LElian 'asserts that birds know all the remedies that man employs: he cites the application of marjoram to their wounds by partridges, storks, and pigeons. Pliny, too, gives a list of purgative herbs used by birds, but, if we can be sure of their identity, few, if any, possess the properties claimed for them. The sedative properties of lactucarium or lettuce were widely accepted. Aristotle and LElian state that it is used by the dragon to relieve a distended stomach. Venus was said to have lulled her grief at the death of Adonis and repressed her desires by throwing herself on a bed of lettuces. Experiment has failed to show any sedative action in the juice of lactuca, and belief in its hypnotic properties is probably due to the similarity in appearance and smliell to the juice of the poppy.
Falloppius asserts that the ape taught man the laxative properties of cassia, and in view of the fondness of monkeys for fruit it is not impossible that man may have observed its laxative effect.
Cytisus was believed to possess important galactagogue properties, and was given to cattle for this purpose. Aristomnachus, an Athenian medical author, recommended that an infusion of the plant, mixed with wine, should be given to nursing women when their supply of milk was deficient. The active principles of cytisus are sparteine and scoparin, neither of which is known to possess galactagogue powers. Scoparin produces some amount of diuresis, probably by action on the renal epithelium. Possibly the flow of milk might be increased, if the juice were given in great dilution, or if its bitterness induced free drinking of water.
Dogs were said to have taught man the use of pellitory for expelling calculi. One wonders whether the belief may have arisen in an attempt to explain the name.
If man learnt the use of drugs from animals, he must have paid a price in some cases for his knowledge. Thus horses eat aconite with impunity; birds, rabbits, and many herbivora, belladonna, and its effect on horses and donkeys is but slight. Goats, sheep, and horses eat hemlock without ill effect, yet it poisoned Socrates. Henbane has little effect on sheep, cows, pigs, and pigeons, and ipecacuanha does not excite vomiting in rabbits.
Animals seem to acquire their knowledge of poisonous plants from experience, and not by any innate instinct. Our domestic animals, when transported to other countries at first eat poisonous plants, which they learn afterwards to avoid. Snell observed that strange sheep frequently fell victims to the poisonous hellebore that grows abundantly in the valley of the Ahn, but that it is carefully avoided by the sheep of the neighbourhood. Pliny was evidently aware that cattle did avoid certain poisonous plants, and he instances the anagallis as one, but he goes further and asserts that, if they eat it by mistake, they have a remedy at hand in a plant that is an antidote. Lambs and calves, grazing in the same field as their mothers, are far more prone than they to eat poisonous plants. Morgan concluded from observations of feeding young birds with various caterpillars, beetles and worms that, in the absence of parental guidance, young birds have to learn by experience what is good to eat and what is not, and that they have no instinctive aversions. At first they pick at everything, but once they have found that a particular thing is distasteful or harmful, in future they entirely avoid it. Tegetmeier found that pigeons reared exclusively on wheat or barley would starve before eating beans; but if a beaneating pigeon were introduced among them, they would soon imitate and adopt the habit, instinct yielding to experience; in the same way fowls sometimes refuse maize, until they are placed with maize-eaters, when they not only eat it, but become exceedingly fond of it. Newlycaught birds are apt to starve unless the cage-food is mixed with food to which they are accustomed. Each bird seems to make its own observations, its own experiments, and its own discoveries in the matter of food, and the rapidity with which knowledge acquired may be propagated is shown by the readiness with which the habits of other members of the species are imitated.
The taste for meat is not infrequently acquired by herbivorous animals, and once acquired may amount to a veritable passion. Parrots, that have lived on insects and berries, have been known to acquire such a liking for meat that they have actually pecked to death animals as large as sheep and porpoises, so as to eat their flesh in place of their habitual food. Horses will take to flesh-eating, and have been known to snap up young pigeons and chickens. Meat diet is said to render them savage. Reclam saw squirrels and rabbits gnaw greedily bones thrown to them, though they had abundance of vegetable food. Both Darwin and Brehm record instances of cattle taking to a diet of fish on certain islands when pasture failed them.
Man, doubtless, will have acquired much of his knowledge of the niutritive and medicinal value of plants by the same method as the lower animals, by experience. Like them, too, he will have profited by imitation, and imitation embracing his observation of the habits of the lower animals. It must have been of immense importance to man, when he depended largely for food on wild animals captured in the chase, to watch them closely so as to know their habits. Baited trapholes, being one of the chief modes of capturing game, a knowledge of the favourite foods of animals must have been a first condition of success. This, together with his passion for their domestication, to be at once his companions and his servants, must have given him an intimate knowledge of their foods and their effects. Further, there is not wanting evidence that he did use animals, and even his fellow-men, as subjects of research in this field, for the Philippine pygmies, if they fancied a fruit were poisonous, would soak it for two or three days and then give it to one of their dogs; if he seemed none the worse they would eat it themselves; the American Indians first tested arrow poisons on the old women of the tribe.
That a good deal of man's medicinal knowledge arose accidentally in his efforts to extend the range of his food supply is suggested by the prominent place occupied by food-stuffs in primitive pharmacy. Honey,
milk, butter, and cheese appear and reappear in every conceivable combination. We shall be less likely to under-rate the importance of honey in the dietary of primitive man, if we bear in mind that it was his only readily available supply of sugar. Honey and the honey-bee were surrounded with a sacred halo of mystery in the mind of the primitive zoologist. He believed the bees to be generated from putrid flesh, just as fish and frogs seemed to be generated from the mud, when the rain filled the pools with water. This was not an unnatural belief, for he saw the maggot-like larvae in the honey-comb, and they seemed to him for all the world the same as the maggots engendered in fly-blown putrid meat. Pure honey, engendered in the air, might be found in its elemental purity at dawn deposited on the leaves of trees and elsewhere;
how else can we account for the deposit on the leaves of the lime! Pliny speculates as to whether this liquid is the sweat of the heavens, or saliva emanating from the stars, or an exudation from the air, purified in the process of distillation. Ah ! if only it came to us limpid and untainted, as when it set forth on its downward path, before it is corrupted by exhalations from the earth, or by the admixture of the juices of flowers, and by elaboration in the stomach of the bee! Pliny describes various kinds of honey with the gusto of an up-to-date apiarist, but he awards the palm to summer honey, for " Nature has revealed in this substance properties most valuable to mortals . . . . for, after the rising of each constellation, and more particularly those of the highest rank, or after the appearance of a rainbow, if a shower does not ensue, so that the honey-dew becomes warmed by the rays of the sun, there is produced a medicament, and not real honey, a gift sent from heaven for the cure of diseases of the eye, ulcers, and. maladies of the internal organs. If this be taken at the rising of Sirius, and this should happen to fall on the same day as the rising of Venus, Jupiter, or Mercury, as is often the case, the sweetness of this substance and the power it possesses of restoring men to life are not inferior to those attributed to the nectar of the gods." Long before the time of Pliny men were aware of the occasional poisonous properties of honey, and rightly attribuited them to the flowers from which the honey was gathered.
Xenophon records the toxic effect of the honey at Trebizond on some of the Ten Thousand, which has usually been referred to the Azalea pontica and Rhododendron ponticum, that abound in that neighbourhood; poisonous honey is met with also in Pennsylvania, gathered from Kalmia latifolia. All the stories of Mithridates having been the discoverer of antidotes seem to be referable to the knowledge that many poisonous plants grew in his kingdom on the shores of the Euxine; as ducks were seen to feed on the herbage with impunity, it was not unnatural that their blood should be regarded as an antidote to poisons.
Mixtures of honey with milk or butter are favourite dishes of the Arabs and Hindoos, and recall the Biblical injunction, " Butter and honey shall he eat." Honey is much used in India in ointments in place of animal fats, which putrefy readily in hot climates. In this country it has been used as a vehicle for drugs, as in mel boracis, or as a palatable addition with mildly laxative effect in confectio piperis. For centuries it has been used as a local application to the aphthbe of children, and Soranus attributes this not to its inherent medicinal qualities, but to the fact that it was taken from hives near the tomb of Hippocrates. Milk was much used as a vehicle for drugs, and butter as an ointment or the base of an ointment, while Zoroaster seems to have anticipated Metchnikoff by living thirty years in the wilderness upon cheese, prepared in such a way as to render him insensible to the advances of old age. Some substances probably found their way into medicine for no better reason than that they were generally ready to hand; any one who has lived among the sons of the soil or among fishermen on remote coasts must be familiar with the tendency to use both internally and externally whatever is first to hand. I have seen a farmer pick up a handful of dust and mix it with dung from the hen roost, and then apply the mixture to a sore on a sheep's back; cobwebs are used to staunch the bleeding of a cut, and so is tobacco; leaves are used in the West Indies as plasters and as dressings, and I am not at all sure that dung pharmacy, for all its later elaboration, may not owe its, origin in part to this tendency.
Magic was another prolific parent of medicinal remedies; the Echeneis is a good illustration of one introduced in obedience to the dictates of sympathetic magic. This genus of sucking-fishes has on its head an adhesive disk by which it attaches itself to sharks, turtles, and other marine animals, and in default of these to ships. Its object seems to be to insure an ample supply of food by increasing its range of locomotion. Its retarding effect on the bodies to which it attaches itself seemed to suggest the desirability of its use for the same purposes in medicine. We learn from Pliny that it was used in love philtres, at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from apparently to prevent the affections from wandering, and in obstetric medicine to check bleeding from the womb, to prevent procidentia uteri and to delay premature birth.
In the matter of poisons and their antidotes, it was believed that man had learnt many valuable lessons from animals. The poisonous bite of the serpent and the source of its poison were bound to excite speculation. A£lian lays it down that animals acquire poison by feeding on poisonous things; thus the sting of wasp, he says, is far more dangerous if it has tasted a viper, and a fly, if it has touched anything of the kind, has a more harnmful bite and causes greater pain. Homer depicts the dragon lying before his lair eating baleful herbs, and Virgil paints the same picture of the snake. Numerous antidotes to the snake's poison were in use. Pliny says that the plant chondrion, the identity of which is obscure, was employed with good effect, as field mice were known to eat the plant when bitten by snakes. The same writer asserts that the tortoise eats the plant known as cunile bubula so as to recruit its powers of effectually resisting serpents, and he recommends the juice of the plant in wine to be taken internally, and the bruised leaves to be applied locally for their bite. Aristotle says that the tortoise, when it has eaten a snake, feeds on marjoram, and he declares that one was seen to do so repeatedly during its repast; seeing this the observer rooted up the marjoram with fatal results to the tortoise. Some of the latger tortoises and turtles do prey on small reptiles, and this must have seemed to call for explanation to those who were familiar for the most part with the herbivorous diet of the smaller land species.
The tales of the weasel and the ichneum-on in this connexion seem to be all referable to the mongoose. Lyddeker identifies the ichneumon with the Egyptian mongoose, and the similar appearance of the weasel not unnaturally led to confusion. Both Pliny and LElian say that the weasel protects itself against the serpent by eating rue, but recent experiments tend to show that the weasel will not attack serpents. Wilkinson, in his " Ancient Egyptians," says that an Arab assured him that the ichneumon is very dexterous in killing serpents, and that, whenever bitten, it has recourse to a plant, of which it eats part and applies part to its wound, and then returns revived to the encounter. According to Lindsay, the Indian mongoose, when poisoned by a snakebite, uses Mimosa octandra as an antidote; the mongoose plant, Ophio-rZhiza mungos, is used for the same purpose in India. Most countries have their particular antidotal snake-root. In North America and 2-9 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Canada the roots of Liatris spicata, Eryngiumn aquaticum, Eupatorium altissimum, and Asarurn canadense are all in favour; and elsewhere Aristolochia serpentaria, Polygala senega, and Cimicifuga racemosa have been all used for the same purpose. Most of these contain active principles which, in warm decoctions, induce diaphoresis or diuresis, the idea being that the poison will be eliminated by the skin or kidneys. Spider's venom was regarded with only less fear than that of the serpent. The tale was told that the toad, when bitten by a spider, ate the leaves of the greater plantain, and succumnbed to the bite when these were not available. Deer were said to protect themselves from the poison by eating crabs.
The victims of that epidemic form of convulsive hysteria known as tarantism, which flourished over wide areas, more particularly in Italy, believed themselves to have been bitten by the tarantula spider. So ingrained was this belief that Constantine the African, the most learned physician of Salerno, stated that those who were bitten were liable to eject from their stomach and bowels substances resembling a spider's web. It was, nevertheless, not an animal venom, but a mental poison that was propagated from person to person in a human soil sensitized by long years of pestilence and warfare. The efforts of the victims to cure themselves by wild dancing, excited and maintained by the music of the flute, may be regarded as rational therapeutics according to the notion of the day, for clearly the chemical poison should find an exit in the sweating provoked by the violent exertion of the dance. Just so, when disease is conceived as due to a demoniac manikin within the sufferer, savages resort to violent bodily movements to effect its expulsion.
These various legends of the effect of spider's venom on animals and man rest on the most slender basis of fact. It is true that all spiders have poison-glands, which communicate with fangs in the mandibles, but the smaller species are quite harmless to man and the larger animals, and it is open to question whether their poison plays an important part in the killing of insects. With regard to the tarantula there is little evidence to show that its bite can cause more than local irritation in man and other large animals; this, of course, in rare and unfavourable circunmstances, may be the starting-point of a secondary generalized poisoning. Some of the larger spiders can undoubtedly kill small birds and animals, but Warburton holds that this is due to the unerring accuracy with which they drive their jaws into the vital nervous parts of their victims. Fabre, on the contrary, insists that death does not depend on the bite involving a vital part. There were some apparently, even in the seventeenth century, who did not believe in the poisonous effect of the tarantula's bite, for Ferdinando, a physician of Messapia, considered the symptoms to be those of a melancholy dependent on the imagination.
We may now pass from the domain of legend to the more prosaic consideration of such substantial evidence as there is of the existence of healing practices among animals, and we shall find it disappointingly slight. Livingstone left it on record that some of the anthropoid apes staunch bleeding by pressure with their hand on the wound or by stuffing it with leaves, turf or gtass. Dr. Thomas Savage has recorded the same practice of the chimpanzee. Moore extends the range of action to the young, in the case of a female monkey who tore leaves from the trees as she fled with her wounded baby in her arms and stuffed them into the bullet wound to staunch the bleeding. Darwin notes that the long-armed apes sometimes use their arms as crutches, swinging their bodies forward between them. The smaller monkeys exhibit considerable skill in the extraction of thorns; they search themselves for parasites, and assist their comrades by searching the head and such other parts as each is unable to reach for himself; when a flea is caught they examine it critically, and then swallow it. Darwin mentions an idiot, who, in searching for lice, supplemented the use of his hands with his mouth. Frobenius describes a family party of natives in North Congo seated round a fire searching each other for pediculi; when one was found the captor grimaced cheerfully, and hurriedly conveyed it to his mouth. Moore tells of an orang-outang that was once bled for some illness, who, whenever afterwards he was ill, would point to the vein in his arm, as though he wished the operation to be repeated; we have already remarked on the monkey who similarly appealed for administration of a clyster. These records serve at least to show how readily monkeys learn to appreciate a remedy by which they have benefited. As we descend in the scale of creation we cease to find any sure indications of the existence of a therapeutic sense; it is more than doubtful if we can refer the licking of wounds or the eating of grass by dogs to this category. Cats exhibit a keen sense of maternity, and a mother cat will sometimes attend fondly on her daughter during the birth of her kittens. Cabanes says that they have been known to bite the cord, and carry off the kittens to their own nest, and there lick them clean. I myself can testify to what appeared to be an exhibition of the keenest sympathy of one female cat to another in these circumstances, anxiously brooding over and licking the expectant mother, but it may well be that this was no more than the prompting of a confused maternal instinct.
Cabanes has some wonderful tales of avian surgery, so wonderful that, for all his sincerity, they would seem to call for further investigation before acceptance. He cites M. Fatio as authority for the statement that woodcock, corncrakes, and snipe have been known to pluck their feathers and make most elaborate dressings for wounds and for fractured legs. In another instance he alleges that a blackbird with a broken leg, failing in its own efforts to dress the fracture, summoned its companions with a cry, and then ligatured it admirably. It is not difficult to see how a wounded and bleeding leg may acquire an adhesive dressing of feathers without postulating the purposive use of the bird's beak in providing it, and still less a summons to other birds to assist at the operation. Anyone familiar with wounded game knows how frequently a matted tangle of blood and feathers is found adhering to a wound. In another case Cabanes mentions a quail found in Savoy with its left leg broken above the ankle. It was wearing a dressing composed of blades of grass rolled circularly round the site of fracture, and bound to one another; the whole formed a lump the size of a hazelnut, and in spite of the riding of the ends of the bones good union had been obtained. Here, again, it seems easier to imagine an accidental winding of grass blades round the broken ankle in the bird's frantic efforts to liberate the hanging foot caught in the grass.
That auscultatory percussion is practised by birds and other animals is beyond question, yet it can hardly be argued that man adopted the practice from them. Woodpeckers, nuthatches, and tree-creepers tap the bark of trees to see if it emits a hollow sound; if hollow, they continue to tap till any insects emerge: in the same way the aye-aye lemur taps the bark in search of caterpillars, and employs its finger as a probe to search for them.
From all this there seems to emerge a strong presum-ption that below the level of the monkey tribe a healing sense is not existent, and only among the anthropoids is there unmistakable evidence of even a lowly stage of its development. In what I have said I have intentionally limited my remarks to curative medicine, but there remains a further fascinating chapter of animal anticipations of sanitary science, with which we will deal on a future occasion.
